RELATED ACTIVITIES

In addition to the Pilot Program for the
Application of Climate Forecasts and the Climate
Outlook Foraheld in Africa, Latin America, the
Caribbean, and Southeast Asia, NOAA-OGP was
involved in several activities related to the use of
climate information during 1997-98, including:

» The ENSO Rapid Response Project (RRP);
» The ENSO Signal Newsdletter;

» The Cdifornia Pilot Project on the Use of
Climate Information;

* NOAA-OGP ENSO Web Site;

* Regional Assessments of Climate Variability,
Socia Vulnerability, and Public Policy
Program;

» The Economics and Human Dimensions
Program;

* The Pacific ENSO Applications Center
(PEAC); and

* Applied Research Centers.
The primary aim of these various activities was
similar to that of the Outlook Fora and Pilot

Applications Projects: to better understand the
capacity of society to utilize climate forecast

information. Some activities encouraged and
coordinated the use of climate forecasts, and were
initiated as a response to the 1997-98 El Nifio
event, while others monitored and analyzed the
actual and potential use of forecasts in a research
mode, and have been ongoing programs for sever-
a years. All have the ultimate purpose of aiding
the mitigation of socioeconomic impacts associat-
ed with climate variability. These activities
helped build linkages between research and user
communities, consolidate knowledge about the
applications of climate forecasts, or serve as an
effective means of distributing information, help-
ing to support NOAA-OGP's response to the
1997-98 El Nifio event. The RRP, ENSO Signal,
the California Pilot Project, the ENSO Web site,
and the PEAC acted as a direct response, provid-
ing decision makers in the United States govern-
ment and worldwide with quick access to infor-
mation as the event unfolded. Following is a
summary of each project, along with lessons-
learned.
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ENSO Rapid Response Project

In order to provide the best available climate
information for regions worldwide during 1997-98,
NOAA-OGRP, in cooperation with IRI, implemented
the ENSO Rapid Response Project (RRP). The
ENSO RRP serves as an interface between the
producers and users of climate information by
providing monthly updates and other periodic
updates of the ENSO RRP products to officialsin
the United States and abroad and by eliciting their
feedback on the usefulness of these climate prod-
ucts. The ENSO RRP distributes a suite of climate
products, including:

« Pacific Ocean sea-surface temperature (SST)
observation maps and forecasts, and
precipitation and temperature observations for
regions worldwide and on multiple timescaes
from NOAA's Climate Prediction Center;

* Net-assessment seasonal precipitation and
temperature forecasts for regions worldwide
and a comparison of the 1997-98 El Nifio
SSTsto other El Nifio events from IRI;

» Amultivariate ENSO Index comparison of
recent El Nifio eventsfrom NOAA'’s Climate
Diagnogtic Center (NOAA-CDC);

* Global seasona precipitation and temperature
forecasts from the Center for Ocean Land
Atmosphere Studies (COLA); and

* Interpretative material for these products
provided by NOAA-OGP, when necessary.

Initially, NOAA-OGP provided monthly updates
of climate information through the ENSO RRP for
IRI Core group members, officials at NOAA, the
Department of Commerce, and other United States
government agencies® In April 1998, the IRI took
the responsibility of providing climate forecast and
observational information to its Core Group
members. NOAA-OGP continues to provide
United States officials, who are either stationed

abroad or require climate information for regions
outside of the United States, with ENSO RRP prod-
ucts.

Through the ENSO RRP, NOAA-OGP respond-
ed to severa requests for information regarding the
1997-98 El Nifio, including:

* Officids from United States Embassiesin
Indonesia, Singapore, Malaysia, the
Philippines, and Brazil requested information
regarding fires burning in their respective
regions. They requested satellite information
to congtrain the spatia extent of the firesand
climate information to determine when rainfall
was likely to return to normal, and therefore
provide relief from the impacts of thefires.

» World Bank officiasinformally requested
forecast information for Peru to assist in their
decision to issue a $150 million loan to the
Government of Peru for El Nifio preparations.
Thisloan was later matched by one of $150
million from the Inter-American Devel opment
Bank.

« Officids at USAID-OFDArequested climate
forecast information to assist them in targeting
areas for disaster preparedness and response
activities during the El Nifio event. Since
September 1997, the ENSO RRP has provided
USAID-OFDA monthly updates of IRI net
assessment precipitation forecasts (three-
month) for severa regions of the world such
as Central Americaand Mexico, South
America, Africa, and Asia, aswell as percent
of normal precipitation forecasts for three-
month timeintervals covering the same
regions. Inaddition, during a disaster period,
the ENSO RRP assists USAID-OFDA in
obtaining from the IRl and NOAA-CPC
specific regiona climate information.

* The IRI Core Group was a select group of individuals from countries and institutions interested in financial sponsorship and management of the
IRI Core that met during 1997-98, with the goal of transitioning the IRI from aunilateral activity to afully multilateral entity.




ENSO Rapid Response Project

« Officias at the United States Initiative on Joint
Implementation of the United States Country
Studies Program requested ENSO RRP
products to be sent to government officialsin
environmental ministries and national meteo-
rologica services.

* In September 1997, officials from the
Department of State requested climate

information on the impacts of El Nifioin
North Korea and central China, because these
regions were in the midst of adrought. The
IRI provided thisinformation, which indicated
that the El Nifio event may have amplified pre-
existing drought conditions by causing bel ow-
normal precipitation.
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The ENSO Signal Newsletter

The “ENSO Signal” newdetter is a quarterly
publication originaly created as an outreach tool
during the planning of the November 1995
International Forum on Forecasting El Nifio:
Launching an International Research Institute. It
provided update information on the Forum planning
process and featured articles from climate scientists
and international experts involved in ENSO
Research or the use of forecast information. The
Forum was convened in response to a request by
various hations and organizations to address how
best to apply early-warning forecasting capability
that could be used for, and incorporated into deci-
son-making practices. Thisresulted in aninitiative
to establish the International Research Ingtitute for
Climate Prediction (IRI) for the purpose of El Nifio
forecasting.

Over the past three years, the IRI has progressed
toward fully-operational status, while at the same
time, the “ENSO Signal” has evolved into amore
substantive product that has captured the attention
of awider and more diverse audience. The focus of

the newsletter has shifted to highlight advancesin
forecast application activities, new ENSO research
techniques or scientific conclusions, and socioeco-
nomic issues affected by ENSO. There are current-
ly eleven issues of the Signal, and the readership
includes close to 950 national and international indi-
viduals and organizations. It isrecognized as an
educational and informative tool to university
students, private organizations, and other govern-
ment organizations interested in ENSO research and
related issues.

The ENSO Signal contributed to OGP s response
during the 1997-98 El Nifio in severa important
ways. It served as amedium for worldwide organi-
zationsto highlight updates on their preparations and
response to the event; provided Web site addressesto
readers who wished to access up-to-date information
on the unfolding El Nifio; and provided summaries
of Climate Outlook Forain several countrieswhich
assessed implications for specific sectorplanning
activities (water management, food security, €tc.)
affected by the El Nifio event.
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Beginning in late Spring 1997, Cadifornians were
warned that a strong El Nifio was underway, and
many in the state began to take measuresto prepare
for El Nifio-driven storms that cause severe flood-
ing, landdlides, hill dlides, and mud flows. Inthe
midst of these activities, NOAA-OGP in collabora-
tion with the University of Cdifornia, Santa Barbara
(and other state and federal contributors) proposed
to conduct a small-scale research pilot project on the
use of El Nifo-related climate information, and
invited decision makers from severa climate-sensi-
tive sectorsin Californiato participate. The project
began in December 1997, and will continue through
the duration of the 1998-99 La Nifia event. It
includes approximately 25 decison makers and
several climate scientists from government and
university based ingtitutions.

The goal of the California Pilot Project has been
to learn if and how decision makersin climate sensi-
tive sectors can use climate information in order to
better prepare for and respond to the impacts of
climate variability. Working to achieve this goal,
NOAA-OGP provided climate forecasts and obser-
vational data on the impacts of this El Nifio in easi-
ly understandable language. This alowed decision
makers to determine if and how climate information
could be incorporated into their emergency and
regular operations. In addition, NOAA-OGP
received detailed feedback on the value of thisinfor-
mation from the decision makers.

The primary source of the climate information
was NOAA's Climate Prediction Center (NOAA-
CPC), whose scientists provided 6-10 day, monthly,
and seasona precipitation and temperature fore-
casts, a Threats Assessment for the U.S., aswell as
observationa information such as soil moisture
indices. International Research Ingtitute for Climate
Prediction (IRI) net assessment seasonal precipita-
tion and temperature forecasts for North America
were also included. TheIRI forecasts, which were
less detailed and presented in aformat different than
those of NOAA-CPC, were included to determine
what types of information were best suited to user
needs. The United States Geological Survey
(USGS), with NOAA's Climate Diagnostics Center

(CDC) and Scripps Institution of Oceanography,
provided an experimental streamflow forecast for
the Merced River. NOAA-OGP provided interpre-
tiveinformation for these climate products when
necessary. Based in part on the results of this
research project, NOAA hopesto lay the ground-
work for participants and other domestic users to
regularly receive and incorporate climate informa-
tion into their decision making.

Met hodol ogy

To identify participants of the pilot project,
NOAA-OGP concentrated on attracting asmall but
diverse group from climate-sensitive sectors such as
agriculture, water management, ranching, forestry,
health, port authorities, energy, banking, tourism,
emergency services, communications, transporta-
tion, and local and state planning agencies. NOAA-
OGP identified potential participants by directly
contacting state agencies as well as by contacting
individuals who were quoted in the news media.
Originally, about 30 individuals were identified, and
about 20-25 of these have been consistent partici-
pantsin the pilot project

The methodology used for this pilot project was
devel oped using several sources. Through the expe-
rience of NOAA-OGFP's Regional Assessments
Program (see Regional Assessments of Climate
Variability section) the California Pilot Project was
able to draw on the experience of other groups who
have been working with decison makers to use
climate forecast and observational information. In
addition, it was necessary to use the expertise of
participants of the pilot project in developing the
methodology. Therefore, an initid meeting of
participants (decison makers, climate scientists,
and NOAA-OGP ¢taff) was held in December 1997.
This meeting provided participants with an opportu-
nity to discuss how climate can impact their respec-
tive sectors, and to agree on how the pilot project
would be conducted.

At the December 1997 meeting, it was agreed
that NOAA-OGP would send decision makersin
Cadliforniaamonthly packet of climate forecast and
observational information. This information was
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provided by NOAA-CPC and the IRI and later
included information from the USGS with NOAA-
CDC and Scripps. NOAA-OGP staff produced
interpretive information to accompany the graphics
s0 that decision makers could more quickly under-
stand and identify the types of information that most
suited their needs. Through the course of the pilot
project, the information became more user friendly
as comments from decision makers were communi-
cated to the producers of the climate forecasts and
incorporated into the production of the packets. In
addition, NOAA-CPC maintained a Weekly Threats
Assessment Web site at which decision makers,
both those participating in the pilot project and
others working closely with NOAA-CPC, could
access updated information that was sent to them in
the packets, and this Web site was updated on a
weekly basis.

Another important part of the methodology was
to obtain feedback from decison makers on the
climate information that they were receiving from
NOAA-OGP and other sources (e.g., private sector
climate services, local news media). The type of
feedback requested from decision makers included
documentation and verbal reports for questions such
asthefollowing:

* Did you useit to prepare for and/or respond to
the impacts of the 1997-98 El Nifio?

* How did you use the climate information?
» Was theinformation useful ?

» Can you incorporate climate information into
your decision-making process?

* Did you change your institution’ s operations
based on the climate information you
received?

Feedback was received through phone and face-
to-face interviews and email exchanges and was
then shared with the producers of the climate infor-
mation.  This feedback process alowed for
improvementsin presentation of weekly and month-
ly climate updates and increased awareness of how
and to what extent climate information could be
used in decision-making processes.

Postmortem meeting and
on- going activities

A 1997-98 El Nifio postmortem meeting for the
CdliforniaPilot Project was held in July 1998. It
provided an opportunity for both the users and
producers of climate information to share their
experiences during the El Nifio event and to identi-
fy waysto improve the preparation for and response
to the impacts of climate variability. Another
purpose of this meeting was to explore the potentia
for future collaborative activities to research the use
of climate information within certain sectors and the
institutional capacity for using thisinformation.

At the postmortem meeting, participants indicat-
ed that they were interested in continuing to use
climateinformation in their decision making. They
offered severd suggestions on how to improve
presentation of the information. For example, it
was noted that officials at different levels of
management require different levels of detall
regarding the climate information. Mid-manage-
ment is interested in a short written summary of 6-
10 day precipitation and temperature forecasts,
while officials in field operations are interested in
receiving graphics to further explain the written
summary. Severa participants requested that 6-
month forecasts be made available a few months
prior to the time at which budgetary decisions are
made for the next fiscal year.

Based on the points listed above and other
discussions at the postmortem meeting, participants
agreed to consider the following suggestions as a
continuation of the California Pilot Project:

» ALaNifa project that would include the
distribution of climate information during
September-April 1998-99 in anticipation of La
Nifia simpacts on California and monthly
documentation of how decision makers use
climate information;

* Research projects in which ingtitutions within
a climate-sensitive sector work with producers
of climate information to develop sector-
specific forecast products,
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* Research projects on the institutional structure
and decision-making processes of climate-
sengitive organizations,

* Abreakfast meeting of media professionals
and climate scientists to discuss how to best
present climate information to the public;

* A breakfast meeting for CEO’ s of climate-
sengitive organizations and climate scientists to
discuss the potentia for use of climate infor-
mation within these organizations; and

* Aproject to coordinate the many Web sites
that provide climate information for the state
of California.
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The NOAA- OGP El Nifio- Southern Oscillation Web Site®®

In July of 1997, El Nifio information availableto
the public was very limited. Most information from
NOAA and other sources was made available to
individuals in the scientific, climate, and weather
forecasting communities either slowly through
scientific publications or at a moderate rate through
specid climate-summary documents. Some infor-
mation was available viathe Internet / World Wide
Web, but most of this was designed for scientific
users. These stesincluded scattered predictions and
analyses, diagnostics, and ocean and atmospheric
observation. Of these sites, the one at the NOAA
Pacific Marine Environmental Laboratory (PMEL)
was the most advanced and contained introductory
information on ENSO and Pacific Ocean observa
tionsin addition to near real-time ocean observa-
tions from the Pecific that were presented in a
manner largely of value to scientific users.

The NOAA-OGP EI Nifio-Southern Oscillation
Web Site was developed to provide the latest infor-
mation on the 1997-98 ENSO event to awide range
of users on an ongoing basis. It was designed to
provide easy access to the latest observations and
forecasts and present them in away that was under-
standable to the public, media, decision makers, and
scientific users alike. The data were produced and
updated by government and academic sources
around the world. The approach was three-fold:

* First, set up the site with the latest and most
often-sought information on asingle Home
Page. This page contains minimal text and
isrich with graphicsincluding the latest
observations, forecasts, and anayses of the
ongoing ENSO event. All of these were
directly linked to the original information
sources at NCEP, NOAA-CDC, PMEL, IR,
and others and automatically update as new
versions are posted by the information sources.

» Second, the graphicsfirst were linked to pages
that explained the information in common terms.

« Findly, additional pages provided details and
added links so that viewers could pursue more
information at the level where they were
comfortable.

Beyond providing the latest updates, the site
served as a place to educate the user on what El
Nifio, LaNifiaand the Southern Oscillation are, how
they arerelated, and what this means to them. The
information provided through the Web site contained
much of what was made available to the IRl Core
Group members through the ENSO Rapid Response
Project (described elsewhere in this document).

Responses to the pages were immediate and
complementary. The number of users of the site
doubled approximately every two weeks until the
site peaked at over 2000 users each day in late 1997.
Since the site was established, tens of thousands of
users have accessed the site from over 100 countries.
Asthe 1997-98 El Nifio and itsimpacts drew greater
attention, the site was documented and advertised in
numerous media venues including severa local,
national, and cable news shows; newspapers (includ-
ing the Wall Street Journal); and magazines (includ-
ing Time, U.S. News, and Science). Additionaly,
links to the site were placed on numerous e ectronic
publications and other Web sites.

Because of the nature of this mode of providing
information, it isimpossible to know how the data
was used and who used it. However, oneindication
is the feedback provided by users from around the
world. Many responses contained useful sugges-
tions and questions about the data in the site.
Whenever possible, these received individua
replies and were used to improve the site. Many
were queries from decision makers and the public,
wanting more information. When the information
was available online, they were pointed to these
sources, or were sent additional information or put
in touch with the appropriate experts. Particular
examples of these include:

% The address for the NOAA-OGPE! Nifio-Southern Oscillation Web site is <http://www.ogp.noaa.gov/enso>.
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» AMalaysian water resource engineer trying
to understand past stream flow and its
relationship to El Nifio;

« Latin American farmers (rubber and coffee
in Guatemala and El Salvador; shrimpin
Ecuador; and general agriculture in Costa
Rica, Panamaand Bolivia) looking for
forecasts on climate that might influence
their crops,

* The German State Ingtitute for Education
wishing to use the web site to instruct teachers
on the use of the Internet;

« Aredl estate investment supervisor tracking
El Nifio and related weather forecasts to
inform his property managersin twelve states;

* A securities/equities analyst looking for
information on the relationship between El
Nifio and fish and shrimp yieldsin Indonesia;

* Afish-meal and fish-ail brokeragein Chile
seeking ocean temperature forecasts to predict
fishyidds,

* Agroup of Belgian doctors concerned about
potential health effects of El Nifio during a
planned mission to Colombig;

» ACdiforniaski resort looking to determine
the impact El Nifio might have on its
upcoming season;

» Amanager of an eco-tourism company in
Ecuador seeking information on the potentia
of further mud dides;

» Mountain climberslooking to understand how
El Nifio might influence the safety of their
expeditionsto sitesin Argentinaand Peru;

* A scientist from the Smithsonian Institute
looking for forecasts and data to understand
changesin the timing of migrations of birds
intropical Latin America;

* Touristslooking for climate impacts on
everything from diving to skiing, wind surfing
and sailing, cruise ships, eclipse-viewing; and

* Brides-to-be worried about weather on their
wedding days and honeymoons.

Finaly, many teachers and students of all ages
were directed to various Web sites and information
resources to find answers to their questions that
arose in graduate schools, universities, high schools,
and elementary schools.

The NOAA-OGP ENSO site would not have
been possible without the work of climate
researchers at a number of organizations, both with-
in NOAA and from the academic community. In
particular, the site benefited from information
provided through NCEP, IRI, PMEL, and the
NOAA Applied Research Centers. OGP requested
a wide range of information from them which
improved the OGP-ENSO site. At the sametime,
those same organizations improved their sites,
providing more and better climate information.
Improvements in many of their sites allowed OGP
to cut back on much of the job it had done to “inter-
pret” scientific information that others provided.
Both the climate information and its presentation
improved dramatically as the event unfolded and
more and more requests for information came from
the press, general users, and decision makers. The
result was an explosion of valuable information that
is now available about El Nifio, La Nifia, the
Southern Oscillation, and climate in general.
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Regional Assessments of Climate Variability, Social
Vulnerability, and Public Policy Program

The motivation behind NOAA-OGP's invest-
ment in aregional assessments effort is continual
improvement in our understanding of how global-
scale climate variations manifest themselves
regionally and how the dynamics of decision
making in climate sensitive sectors could be
affected by the introduction of new analytical and
predictive information. Equally interesting is the
manner in which production and dissemination of
climate information is influenced by the reactions
of “users.” The research objective is focused on
both the process of assessment as well as on the
products. That is, we believe this to be a long-
term endeavor with eventual implications for both
science planning and for regiona institution-
building. Central to each project in this early
stage is stakeholder involvement, research teams
resident in the region, and a research design that
looks at climate variations across the range of
timescales.

Pacific Northwest and Sout hw est

Since 1995, a multidisciplinary team of
researchers at the University of Washington has
been undertaking an integrated assessment of the
interaction between climate and society for the
purpose of identifying feasible adjustment
measures for the Pacific Northwest (PNW) using
the evolving technology of regionaly refined
global-scale climate forecasts. The following are
the component studies of thisregional assessment:

* The instrumental record of climate variabili-
ty in the PNW;

* Impacts of climate variability on water
resource use, including agricultural production,
dams, transportation, recreation and Hanford
operationsin the Columbia River Basin;

» Evaluating policy/management systems for
water resources;

* Determining sensitivity and vulnerability of
salmon, sturgeon, municipa water supply, and
waste disposal practicesto climate change;

* Relationship between Columbia River annual
flow and El Nifio Southern Oscillation;

* Relationship between the ENSO and the
Pacific Decadal Oscillation and PNW
regional temperatures, precipitation, snow-
pack, and stream flow;

* Incorporating climate information into
reservoir operation;

 Impacts of climate variability on forests;

* History of impacts of climate variability over
the past century on marine ecosystems; and

* Impacts of climate variability on coastal

activities.

In January 1998, a regiona assessment pilot
activity centered at the University of Arizonawas
launched. This particular assessment was proposed
by a group of investigators nationally recognized in
interdisciplinary studies. This team hosted the
United States Global Change Research Program
Office of Science and Technology Policy
(USGCRP-OSTP) Regiona Workshop on Climate
Impacts and through that process had aready
launched a dialogue with stakeholdersin the region
focused on the use of scientific research for decison
making in climate-sensitive sectors. The project
begins with analysis of stakeholder needs in the
region and seeks to provide a sound basis for an
assessment of climate impacts and response options.
The research team will analyze the state of climate
and hydrologic forecasting for the Southwest
including analysis of quantitative precipitation fore-
casts, ensemble weather predictions, 30-90-day
temperature and precipitation Outlooks, seasona
precipitation and water supply forecasts, and peak-
flow, snowmdt-runoff forecasts. The team will
conduct an early workshop to ensure that key
personnel from agencies within the region are
included to help identify physical science-based
needs for improved climate information products.
Social scientists within the team will conduct in-
depth analyses of vulnerability to climate variations
experienced by ranchers and urban water users.
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Sout heast

A multidisciplinary team of investigators from
a consortium of Florida Universities have been
focused on the development of methodologies to
assess possible impacts of climate variability for
agriculture and identify improved management of
agricultural systems for given climate forecasts.
In their second year of funding they began studies
to characterize the historical influence of ENSO
on crop production to identify areas and crops

most likely to benefit from application of ENSO-
based climate forecasts. Anaysis of winter
precipitation in Florida has revealed important
spatial patterns of ENSO influence, and differ-
ences in response to strong versus weak events.
As they enter into their third year, this group will
expand their regional analysis of the impacts of
climate and increase substantially their interaction
with regional stakeholders and determine how
best to develop a climate service for the region.
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Economics and Human Dimensions of Climate Fluctuations

In the early 1990s, NOAA-OGP introduced a
social science-based research element with the goal
of providing a more comprehensive understanding
of how humans interact with the climate system,
including both human drivers of change and human
responses to climate variability and change. With
the advancement in climate forecasting capabilities
based on the prediction of the ENSO phenomena
and the need to more fully understand societd
adjustment to short-term variations in climate, the
program is currently focusing its efforts on analyses
of how society could potentially make use of new
forecasting technology and how socioeconomic
factors impede or encourage its adoption. To
achieve this goal, the program isaimed at bringing
social science research methodologies to bear on the
application of forecast information to short-term
adjustment issues, fostering new connections
between socia, physical, and natural science
research, and identifying through research projects
the needs of decision makers in climate-sensitive
sectors. In particular, the Economics and Human
Dimensions of Climate Fluctuations Program spon-
sors university- and government laboratory-based
research projects to address the following questions:

» How does society currently adjust to climatic
variability?
» Where will climate forecasts have the highest

payoff for human welfare (which may not
correspond to area of highest forecast skill)?

» What are the economic, institutional, and
cultural factors that influence how decisions
are made in the face of climate variahility,
and how do these factors constrain the use
of forecasts?

» What are the distributional effects of the
adoption of the forecasts (who gainsand
who loses)?

* What can we learn from the way in which
scientific information flows from government
entities to the public to ensure adequate
dissemination of forecast information?

* What are therisksinvolved in issuing and
acting upon false-positive or false-negative
forecasts?

» What isthe vaue of the forecasts to a specific
sector or industry?

» How should forecasts be presented, and
which variables are most significant, to ensure
highest value to society?

Because NOAA-OGP has been investing for the
past several yearsin research on the societal impli-
cations of climate forecasts, research provided some
foundation for the application of forecast informa-
tion during the 1997-98 El Nifio event.  For
instance, the potential economic value of ENSO-
based forecasts to the United States agricultura
sector as awhole has been shown to be substantial
(Texas A&M project, Yde University project)
Research has a so demonstrated that the agricultura
impacts of climate and the value of forecasts differ
across regions, thus highlighting the importance of
the distributional effects of climate variability and
the need to more fully understand these effects.
Moreover, the strength of an El Nifio event and how
the event is classified (e.g., the classification of the
Southern Oscillation Index®) appears to be more
important than just knowing if an event is occurring
(Texas A&M project).

Because of ongoing projects, researchers were
able to take advantage of their planned field work to
monitor individual, ingtitutional, and governmental
response to this EI Nifio event and determine
whether and how forecast information was used or
why, in certain contexts, it is not being used.
Human-dimensions researchers also provided

87 Current projects are listed in the following table, completed projects are not included in thislisting.

% The Southern Oscillation Index (SOI) is cal culated based on the differencesin air pressure anomaly between Tahiti and Darwin, Australia.
Negative SOI values generally correspond to El Nifio episodes, while positive SOI values coincide with La Nifia episodes. In general, the

larger the SOI (positive or negative), the larger the ENSO event.
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insight from their field work and analysis a severd
of the Climate Outlook Forain Africaand Latin
Americathis past year.

Although field work and analysis is continuing
into the fall and winter of 1998 to gather data on the
responses to the latest El Nifio, some preliminary
findings are illuminating both the needs of society as
well as the current impediments to the use of these
forecasts. For instance, through survey approaches,
researchers are finding the following issues and vari-
ables to be important to certain users of climate
information: total seasonal rainfall, increased spatia
and temporal forecast resolution, consensus-based
forecasts, forecast updates throughout the rainy
Season, adding national boundaries to forecast maps,
presenting in Geographical Information System
format, and trandlation into native languages
(Tufts/University of Georgia project).

Survey research in developing countriesis begin-
ning to illuminate the significant impediments to the
use of forecasts at the local level. While the 1997-
98 El Nifo event caused the worst drought in
decades in parts of Latin Americaand Africa, small-
scale farmers, especialy those without irrigation,
were unable to ater their practices based on forecast
information because of resource and technology
condraints and limited availahility of land. In addi-
tion to lacking the means to benefit from the fore-
casts, farmers are often skeptica of the forecasts and
are more likely to rely on their own methods of
coping with climate variability. Planning for relief
aid to local communities, however, is apromising
area for the application of climate forecasts
(Tufts/University of Georgia project and University
of Arizona project).
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Current Human Dimensions Program Research Projects

PROJECTTITLE

INSTITUTION(S)

An Integrated Assessment of the Social and Economic Effects of Extreme
Climatic Fluctuations on Forests in the Northeast United States

Rand, NCAR, United States Forest Service, (USFS)

Resources For the Future

Responses to Climate Variability and Utility of Climate Forecast Information

for the Livestock Sector in the Arid & Semi-Arid Zone, South Africa

Colorado State University, University
Witwatersrand

Social & Policy Implications of Seasona Forecasting:
ACase Study of Ceara, Northeast Brazil

University Of Arizona

Climate Variations and the International Management of the
North American Pacific Salmon Fishery: AGame Theoretic Perspective

NCAR, University Montana

Effects of Seasonal Climate Forecasts on the
Competitivenessin the Grain Market

Texas A&M University

The Use of Probabilistic Climate Forecasting Information
in Water Resource Decision Making

Battelle PNNL, Oregon State University,
George Mason University

ACase Study of Burkina Faso; Opportunities and Constraints to Using
Seasonal Precipitation Forecasting to Improve Rainfed Food Production
Systems at the Village Level in the Sahel-Sudano Region

Tufts University, University of Georgia

Climate Prediction, Information & Policy Response: University of Oklahoma
ARetrospective Assessment of Drought Management in Oklahoma

Human Hesalth and Economic Dimensions of Climate Fluctuations Harvard

Improvements to Water Resources Management Due to Climate Forecasts Hydrologic Research Center
Early Warning of ENSO Events for Regional Agriculture Battelle PNNL

Optimal Use of the Climate Prediction Center’'s Long-Lead Outlooks:
Improved Interpretability and Decision-Analytic Case Studies

Cornell University

Improved Climate Forecasts and Pacific Rim Grain Supply and Markets

University California-Davis
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Pacific ENSO Applications Center (PEAC)

The PEAC isapilot-project that was established
to conduct climate research, produce forecast infor-
mation products, and perform outreach and educa-
tion activitiesin response to ENSO-related climate
variability in the U.S.-affiliated Pacific Islands
(USAPI). Theseinclude American Flag jurisdic-
tions and Freely Associated States (former U.S.
Trust Territory) of the tropical Pacific® Unlike
other pilot activities in the South Pacific region, the
PEAC is unique in that it was designed to be a
centralized source for climate forecast information
and regional application activities. The PEAC orga
nizational structure includes institutions with unique
functions and capabilities in the USAPI that are
capable of providing a regional climate research,
prediction, and information system. Such amix was
determined to idedly involve organizations with
regional experience in academic research, opera-
tional responsibilities and expertise in forecasting
activities, and access to local government agencies
and industries involved in climate-sensitive sectors.
With initial support from NOAA-OGP, other insti-
tutions forming the core of the PEAC organization
include;

* The NOAA National Weather Service - Pacific
Region (NWS-PR);

» The University of Hawaii - Joint Institute for
Marine and Atmospheric Research (JIMAR),

» The University of Guam - Water and Energy
Research Ingtitute (UOG-WERI); and

» The Pcific Basin Development Council
(PBDC), aregiond organization directed by
the Governors of the American Flag jurisdic-
tions with close cooperative ties to the Freely
Associated States.

Key areas of research, information product
development, and education/outreach activities
were designed to address the needs of climate-sensi-
tive sectors such as water resource and coastal zone

management, fisheries, agriculture, civil defense,
energy, health, and other sectors of economic and
environmental importance to USAPI communities.

Because of its significant organizationa linkages,
experience, and reputation built in the region over
previous years, the PEAC was well positioned to
provide policy makers with useful forecast informa
tion in advance of and throughout the 1997-98 El
Nifio event. This information afforded regiona,
national, and local decision makers an opportunity
to take early steps to reduce the impact of anticipat-
ed drought conditions. During 1997-98, for exam-
ple, the PEAC continued to publish the “Pacific
ENSO Update”, aquarterly bulletin begun in 1995
to supply climate forecast information for the bene-
fit of those involved in climate-sensitive sectorsin
the various jurisdictions of the USAPI.*

To explain the predictive information and to help
bolster preparations in the Pacific Islands for the
1997-98 El Nifio, the PEAC held a series of multi-
sector workshops on ENSO and briefings for
government and industry officialsinvolved in site-
specific, climate-sensitive sectors. These activities
were an extremely effective technique for identify-
ing potential users and applications of climateinfor-
mation in the various island communities. Site
vigitsto brief Ministers and Heads of State in Guam,
Palau, Micronesia, Marshal Idands, Samoa, and
Commonwealth of the Northern Marianas | slands
hel ped establish a capacity for more effective use of
information on El Nifio and climate predictionsrele-
vant to the region. Participation by the PEAC in
meetings of regional organizations from the tropi-
cal Pacific expanded the community of interest in
applications activities while the El Nifio event was
in progress.

In lieu of formal Climate Outlook Fora, initid
distribution of forecast information on climate vari-
ability related to El Nifio was first made through the
Pacific ENSO Update in March 1997 to Hawaii,

% Members of the USAPI include Hawaii, the Territory of Guam, the Territory of American Samoa, the Commonwealth of Northern Mariana |slands
(CMNI), the Federated States of Micronesia (FSM), the Republic of the Marshall 1slands, and the Republic of Palau.

40 PEAC Web site and “ Pacific ENSO Update’: <http:/naulu.soest.hawaii.edu/Enso/index.html
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American Samoa, Guam, CNMI, Micronesia,
Palau, and the Marshall Islands, with continued
updatesin subsequent issues. Project staff in Guam
and Hawaii subsequently followed-up with around
of sitevisitsto all the Freely Associated States and
the U.S. Territoriesin the region between September
1997 and January 1998. Nearly every idand juris-
diction established local government task forces to
cope with serious drought — the primary conse-
guence anticipated as a result of the event. On a
community level, efforts of those groups have made
a difference, by communicating that the drought
was not a“fluke” that could end at any time, but
rather a part of a much wider-scale phenomena that
is highly predictable in the region.

Task force efforts resulted in mitigation measures
that aleviated, within the capacity of local govern-
ment resources and external assistance, the serious-
ness of the drought and itsimpact on theidands. An
assortment of information on impacts and local
government responses (along with those in neigh-
boring island countries of the Pacific idands region)
isavailablein the local island news section of the
PEAC Web site or by contacting project personnel
directly.

PEAC project work remains a highly valued
resource within the tropical Pacific islands region
and has contributed to anticipation of amore fully
developed global network of similar activities. Itis
anticipated that NOAA’s National Weather Service

(NWS) will assume full responsibility for financial-
ly supporting the PEAC in the near future, transi-
tioning the PEAC from aresearch-based pilot activ-
ity to fully operations-oriented center. Inthe mean-
time, the PEAC is actively engaged in further devel-
opment of operational activities, research, and appli-
cations projects.

Specific PEAC Response Activities
during 1997-98:

* Pacific ENSO Update dert of El Nifio
conditions (March 1997) and continuing
publication of the “Pacific ENSO Update’

» Development of quantitative rainfall forecasts
beginning in September 1997

* Consultation with the U.S. Department of
Defense regarding potential relief efforts from
El Nifio related impacts

» Consultation with Federal Emergency
Management Agency regarding fast-tracking
existing projects to secure and enhance potable
water supply for the islands

» Ongoing support for national task forces coor-
dinating regiona activities and adaptation of
applications strategies to the community level,
including weekly teleconferences

* Participation in the South Pacific Regional
Environment Program Conference on Climate
Change in the Pacific (August 1997)
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Applied Research Centers

The Applied Research Centers (ARCs) supported
through NOAA-OGP are agroup of university- and
government-based research centers and cooperative
programs designed to further understand the climate
system and its predictability from seasond to decada
and from regional to global scales. This effort is
supported under the Climate Dynamics and
Experimenta Prediction (CDEP) program. The
ARCsaeinvolved in avariety of activities, including:

* genera climate system research and
modelling;

« anayses of historical climate records
and the current atmospheric state;

* development of climate diagnostic
techniques; and

* development of carbon system models.

Of the group of ARCs, four are involved in the
transfer of research results into information that can
be directly used by society to plan for the effects of
climate variability. These include the NOAA
Climate Diagnostics Center (NOAA-CDC), the
Scripps Institution of Oceanography Experimental
Climate Prediction Center (SIO-ECPC), the Center
for Ocean-Land-Atmosphere Studies (COLA), and
the Forida State University Center for Ocean-
Atmosphere Prediction Studies (FSU-COAPS).
During the 1997-98 El Nifio, each of the centers
wereinvolved in providing observational and fore-
cast information to user groups through the variety
of techniques summarized below.*

Each ARC has a Web page which was designed
to communicate information about the El Nifio
event, each including general ENSO information
and descriptions, and in some cases, forecast prod-
ucts. All of the sites received thousands to tens of
thousands of hits per month during the event (the
CDC recelved in excess of one million hits per
month at the event’s peak). Many of the Web site
visits led to email questions that were either
answered directly or forwarded to other Web sites or

organizations. Also available on the ARC steswere
tropica Pacific SST forecasts generated by the
ECPC and COLA, and COLA forecasts of North
American temperature and precipitation anomalies.

Press conferences and media interviews were
given by ARC representatives on a wide range of
topics associated with ENSO, including its charac-
ter, predictability, and ramifications for related
climate variability impacts such asfire, in subse-
quent seasons. Specifically, some of theinteractions
with the news mediaincluded:

* Interviews for national and international
press, Inside Science (a video science
magazine), and the television program
Techno-Politics (COLA)

* |n September and October 1997, CDC
sponsored a series of press conferences to
brief news media and government
representatives on the likely impacts of the
developing El Nifio on U.S. climate (local,
regional, national, and international press)

*» The SIO-ECPC cresated a video of the
evolving El Nifio that was distributed to major
media outlets (nationa and international press,
The Learning Channel, the Scripps Institution
of Oceanography video magazine, and numer-
ouslocal stationsin cities throughout the U.S.)

A number of presentations were given by ARC
representatives at various ENSO meetings and
symposia and to government organizations before
and during the event. For example, CDC scientists
gave a presentation to the heads of Caribbean mete-
orologica organizations on the climate risks from El
Nifio in the Caribbean; and a presentation entitled
“El Nifio: Fact or Fiction?’ to an audience of TV
westher broadcasters at the Ninth Annual Steamboat
Weather Summit, in Colorado.

Directed interaction between climate scientists
and users of forecast and observationa information
was organized and sponsored through the CDC.

4 This summary is intended to give aflavor of the activities that occurred; further information can be obtained by consulting the NOAA-OGP
Website <http://www.ogp.noaa.gov/impe/ CDEP/cdep.html> or by directly contacting the ARC Websites: NOAA-CDC
<http://www.cdc.noaa.gov/ENSO>, SIO-ECPC <http://meteora.ucsd.edu/ecpc>, COLA <http://grads.iges.org/colahtml>, and FSU-COAPS

<http://www.coaps.fsu.edu/>.
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Information provided through a workshop for west-
ern water managers on the likely effects of El Nifio
on the timing and magnitude of the spring runoff
helped the Bureau of Reclamation adjust the
management plan for Glenn Canyon dam to account
for unusual climatic conditions. The workshop was
attended by representatives from the Bureau of
Reclamation, Corps of Engineers, Nationa Park
Sarvice, National Weather Service, and various state
water managers. The CDC has aso 1) worked with
sugar producers and governments in the Caribbean
to help them better understand the historical impact
of El Nifio on sugar production and to make better
use of climate forecaststo plan sugar plantings, and
2) interacted with water resources scientists from
Tanzania, briefing them on NOAA research related

to water-management activities, and emphasizing
monitoring and predictions on the seasonal-to-inter-
annual time scales, including the impact of ENSO
on their regions.

In general, the activities of the ARCs indicated a
strong interest amongst decision makers, the media,
and the generd public in forecasts of El Nifio.
Experience generated through the latest event isa
first step in sensitizing these groups to advancesin
climate forecasting and observationa systems, and in
learning what information is most useful to decision
makersregarding climate varigbility. The ARC activ-
itieswere fundamental to raising public awareness of
ENSO and therefore facilitate future communication
and dissemination of climate information.
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